patient who had developed tumours upon the femur, pelvis, upper jaw, and lower jaw. Mr. Milne diagnosed these as a form of osteomalacia. The administration of suprarenal extract led to complete recovery. The introduction of dried gland by the mouth, leading to a profound alteration in the metabolism of certain cells, seemed to him to be a hopeful sign.
Dr. J. A. SHAW-MACKENZIE: In the course of the paper read by the opener of this discussion reference was made to the so-called " trypsin treatment." As this treatment was commenced by myself entirely independently of any other theory or investigator, I am glad to have the opportunity of explaining one or two matters in relation.to it.
My first point is a personal one, for I do not think it is fully understood by the profession that I have had nothing to do with the " trypsin treatment" advocated in the lay Press; moreover that treatment is not in any sense the trypsin treatment which I introduced. My method consisted of subcutaneous injections of trypsin together with the administration of pancreatic extract, duadenal extract and bile preparations by the mouth. The latter part of the treatment seems for the most part to have been overlooked. On the other hand, the notoriety gained in the lay Press refers to the employment of injections of trypsin supplemented by injections of amylopsin. I stated mDy objection to this method of administration of trypsin some years ago, and these objections I still more strongly hold. Is not such a method a misconception? For it is generally known that the introduction of an enzyme is followed by the production of its antibody. If, therefore, enzyme action is intended, it follows that the employment of trypsin, or any other enzymlie, defeats its own object, namely, reaching the site of the disease at a distance. It is also well known that the pancreatic secretion has in itself no tryptic power, the trypsinogen in the juice having to be activated first; this is normally accomplished by the enterokinase of the intestinal juice; it was this, partly, that led me to recommnend the use of duodenal extract in addition.
As our knowledge of metabolic action in the body cells has increased it has been abundantly shown that the majority of the chemical transformations which occur intracellularly are carried out by enzymes. These intracellular enzymes may not be identical with those which occur in the alimentary tract, but at any rate the effects on proteins, carbohydrates and fats are substantially the same in both cases. One can hardly doubt that in disease part of the symptoms are due . to irregular or abnormal activities of the intracellular enzymes, due either to their absence, deficiency, or excess, or it may be to the presence of unusual enzymes.
Attention has also of late years been directed to substances known as co-enzymes, the activators or accelerators of enzyme action. One of these, enterokinase, I have mentioned already; I might also refer to the internal secretion of the pancreas, which is believed by some to contain the activator of the glycolytic enzyme.
The rationale of enzyme treatment in carcinoma will be gathered from the preceding remarks. One is justified in concluding that in this disease there is an upset of the normal course of enzyme events, because the blood of these patients manifests a marked change in its reactions. The opportunity of prosecuting work on the blood and the modifications it exhibits as the result of the injection of various tissue extracts and other substances in animals (mice) has been afforded me by Professor W. D. Halliburton, in the Physiological Laboratory at King's College, London. Whilst working there, Dr. Otto Rosenheim suggested that lipase, the fat-splitting enzynme of the pancreas, should be taken into account, and since then in various commnunications I have published, partly in conjunction with him, preliminary accounts of the results obtained. Rosenheinm showed that the lipase contained in glycerine extracts of the pancreas can, by filtration, be separated into two inactive portions. On mixing together the residue on the filter and the filtrate the mixture exerts the same fat-splitting action as the unfiltered extract. The residue on the filter (iniactive lipase) is destroyed by boiling, but the other component, namely that in the filtrate, is thermostable; this second substance is termed the co-enzyme of pancreatic lipase. Therapeutic preparations of the pancreas contain practically no lipase, but they do contain the co-enzyme. In the light of present knowledge it is just possible that the therapeutic effect of trypsin may be attributable to this co-enzyme. In vitro, preparations off trypsin, whether boiled or unboiled, increase the fat-splitting action of lipase, and in vivo injections lead to a great increase in the power of the serum to accelerate fat-splitting action. The action of pancreatic lipase is accelerated also by bile salts; and the same property is shared by many other hcemolytic substances. It is for this reason I attach further importance to the administration of preparations of bile or bile salts in my method. On the other hand, cholesterin was found to exert an inhibitory influence. It should be recollected also that the late J. H. Webb, of Melbourne, recommended the administration of preparations of bile by the mouth, together with subcutaneous injections of sodium oleate, in the treatment of inoperable cancer, on the assumption that cholesterin in the tissues was a determining factor in the causation of cancer.
Various tissue extracts and serum of animals were found also to have a similar activating and accelerating action on lipase. In serum and serous fluids obtained from cases of malignant disease and in certain other pathological states, the activating and accelerating action is markedly increased; whilst cholesterin here also was found to exert an i.nhibitory influence. The activating and accelerating action is well marked in serum and serous fluids (oedema, ascitic and pleuritic) in malignant disease. I found the same in mice inoculated with malignant mouse tumour; as also in mice which proved "negative " to inoculation, and in mice which had recovered spontaneously from large growths.
It seemed to me, therefore, that this property was not a mere aceident, but that increased fat-splitting may be one factor in the natural defensive or protective processes of the body. Furthermore, I found in some four cases which I have had an opportunity of examining, that the activating and accelerating action of the serum was present four to five years after recovery fromn malignant disease. On the other hand, the antitryptic action, which is usually increased in malignant disease, was normal or subnormal. Two of these cases, noted by me in a paper I read before this Section in March, 1912,1 are instances of the beneficial influence I think I obtained with pancreatic and intestinal extracts and bile salts by the mouth, in certain cases of inoperable or recurrent cancer; or as an adjunct to operation. They form but a small portiqn in comparison with cases in which such treatment exerted no immediate or ultimate effect on the growth, though improvement in general health and increase in weight have been noticeable in various cases over considerable periods of time. Another of the cases in which the blood was examined was that of abdominal sarcoma, which recovered under treatment by Coley's fluid, reported by Major Spencer, referred to by Mr. Rowntree. On this subject, I may say that I have witnessed in one case superficial sarcoma, recurrent after two operations, recover under pancreatic and intestinal extracts in conjunction with bile salts by the mouth, with no recurrence four years later. On the other hand, I have seen a case of sarcoma run its course in six weeks from beginning to end, unchecked Proceedings, 1912, v, pp. 152-164. by Coley's fluid. Nor is it likely in such fulminating cases that anything could avail.
In the same paper I mentioned that in view of the remarkable activating and accelerating action of the serum on lipase, in malignant disease and after recovery, I had been led recentlv to commence further treatiment by injections of the patient's own serum; bile salts being given also by the mouth. I noted two cases-one inoperable uterine and one inoperable breast cancer-which appeared to be doing well under such treatment. In both of these cases the fat-splitting accelerating action of the serum remained high under treatrnent, and the antitryptic power returned to normal or subnormal. It is now some months since treatment was suspended, and I understand that both patients are in good health at the present time. I ml-ust add that in a recent case of recurrent uterine cancer after operation, similar treatment had no effect in staying the growth, though the general health appeared to have benefited and an increase in weight was noted.
The treatment by serous fluid or by serum was first commenced by Dr. C. Mackay, of Lochcarron, on clinical observation. In 1907 he had under his care a case of carcinoma of the breast, with double pleuritic effusion. The fluid became absorbed, and coincident with this the carcinomatous masses became absorbed also. He inferred, therefore, that the fluid contained protective substances, and he suggested treatmlent by serum and serous fluid injections subcutaneously. A similar association and retrocession of growth was reported by Beebe, of New York. This case was primary breast carcinoma with hepatic metastasis and ascites. Various cases were treated with the fluid, apparently with some success. I was interested to hear that Dr. Horder had not been favourably impressed with the results in some cases treated in a similar way. At the same time it may be hoped that further trial may be made in this direction.
There are two further points I should like to mention; one of these is a detail in technique. Finding that I could not always get enough seruml-by hypodermic withdrawal of blood in the usual way, and that I was probably not giving enough, I have lately started blister exudate.
The reactions of such fluid in carcinoma are similar to serum, namely, increased fat-splitting accelerating action on lipase and increased antitryptic power. The blister fluid in a healthy person is similar to normal serum. The other point is that such injections have been followed by diuresis-so far as I have gone-just as diuresis has been noted following therapeutic injections of serous fluid in non-malignant conditions. In this connexion, it may not be without interest to mention that in one of the carcinomatous breast cases of recovery under treatment, notes of which Webb sent me, hepatic metasltasis with ascites existed. The fluid was repeatedly withdrawn, but later it went. The note at the time was that " the abdomen emptied itself apparently by the kidneys, as the patient passed enormous quantities of water." A similar diuretic effect, Dr. Mackay tells me, occurred in the pleuritic effusion and breast carcinoma case, in which spontaneous cure took place. He tells me also that he too employed blister fluid in a subsequent case.
(The discussion was adjourned until March 18.)
